the exposed and even covered parts of the skin. In acute cases, the skin becomes tender, rough and peals off easily.2-5) Histopathological studies on experimental animals have shown that benzanthrone stimulates cell growth of all the skin layers and acts as an irritant causing increased vascularity and fibrosis of the dermis.2) A variety of systemic manifestations due to intoxication of benzanthrone, namely, hepatic,6) nervous system7'8) urinary bladder,9) testicular and haemopoietic disturbances11,12) have been reported. Evidence adduced in our earlier study showed that the rat skin is equipped with a mechanism to pick up benzanthrone,13) involving the participation of the major protein component of the skin, collagen.14) Serum proteins exhibted a tendency to leach out benzanthrone prebound to skin matrix or reconstituted collagen fibrils and thus assisting in the eflux of benzanthrone through circulation.13,14) The present investigation was undertaken to explore the nature, kinetics and mechanism of interaction of benzanthrone to serum proteins.
MATERIALS AND METHODS

Purification of benzanthrone:
Benzanthrone, procured from Indian Dyestuff Industries, Kalyan, was purified on a neutral alumina column using 1,2-dichloroethane as an eluant. The pooled active fractions were concentrated in a rotary evaporator (Biichi Rotavapor-R) and finally dried under a vacuum oven. Purified sample gave one spot (Rf 0.58) when resolved on thin layer plates of silica gel-G using toluene as a solvent.15) changes of THB. A 0.5 ml portion each of this dialysed, the undialysed complex and those with BSA and HSA were then applied onto a separate Sephadex G-200 column (59 ml bed volume and 16 ml void volume) and eluted with THB.16,17) Fractions of 1.0 ml, collected at a constant flow rate of 15 ml/hr, and diluted to 3.0 ml with THB were monitored for absorbance at 260 and 280 nm for protein's) and at 385 nm for benzanthrone,13) using Unichem SP-500 spectrophotometer. The mode of albumin-benzanthrone binding was analysed by Stern-Volmer and by the Scatchard plots to determine the relative degree of exposure of fluorescent residues and the number of binding sites/apparent association constant, respectively.
All measurements were made by keeping the excitation wavelength of albumin and bound benzanthrone at 280 nm and 410 nm and emission at 340 nm and 490 nm.
Effect of varying conditions on benzanthrone-BSA interaction: 
RESULTS
Gel filtration chromatography:
A typical elution profile of benzanthrone rat serum interaction is illustrated in the Fig. 1 . Three protein peaks were observed at fraction numbers 19, 25 and 34. The fraction bound to benzanthrone is eluted along with the third peak of the chromatogram.
Elution profile of the dialysed serum-benzanthrone complex was identical. The separation pattern of the complex of benzanthrone with BSA (Fig. 2) or HSA was in agreement to the above finding that the bulk of benzanthrone is recoverable along with the albumin fraction.
Effects of varying benzanthrone concentrations:
When benzanthrone binds to either BSA or HSA, there is a loss of albumin Effect of varying albumin concentration:
With a progressive increase in albumin (BSA or HSA) concentration, more of the benzanthrone was bound causing a decrease in the albumin fluorescence along with a simultaneous enhancement in the fluorescence intensity of benzanthrone. At concentrations beyond equimolar level, no further change in fluorescence was observed (Fig. 6 ).
Effect of incubation time:
The binding of benzanthrone to BSA, as measured by the decrease in fluorescence of BSA or a simultaneous increase in the fluorescence of benzanthrone, was a linear function of time upto 60 minutes. Further increase in the incubation time showed no effect on the binding potential of benzanthrone (Table 1) .
Effect of incubation temperature:
Benzanthrone binding to BSA was increased progressively from 5•‹ to 37•Ž.
Additional increase in temperature to 45•Ž showed no effect on the binding (Table  2) .
Effect of pH:
The binding was increased as the pH of the incubation medium was raised from acidic to neutral values. The range of optimum binding was between pH 7.0-8.0.
Further increase towards the alkaline region led to a steady decline in the binding capacity (Table 3) . Effect on the emission spectrum of benzanthrone:
Binding of benzanthrone to BSA induced a red shift of 20 nm for 470 to 490 nm in the wavelength of maximum emission (Fig. 7) . 9) .
Interaction of benzanthrone with tyrosine and tryptophan:
Tryptophan and to some extent tyrosine, the amino acids responsible for the characteristic fluorescence of proteins, were found to interact with benzanthrone. The significance of interaction of benzanthrone to albumin may be viewed in two major ways. First, the binding to albumin permits diffusion of benzanthrone through the skin into the systemic circulation and to some extent checks the acute skin manifestations. This is ascertained through our earlier studies which adduced that skin is equipped with sites capable of immobilising benzanthrone and the bound dye intermediate is subsequently effiuxed through systemic circulation after complexing with albumin.13) Collagen, the major structural protein of the skin matrix, was found to facilitate the uptake and serum albumin was shown capable of dissociating benzanthrone bound to collagen.14) Secondly, the binding of benzanthrone with albumin may serve as an effective carrier in transporting benzanthrone to other target organs and explain the haemopoietic disturbances11,12 and damage to organs, namely, testis10) and urinary bladder9) reported earlier.
